SUMMARY Two patients with a severe cerebellar syndrome due to chronic bromisovalum usage are described. In both patients CT scan revealed severe cerebellar atrophy. The value of computed tomography in detecting irreversible cerebellar lesions due to bromisovalum is discussed.
Medicinal use of bromides for various disorders dates back to the first half of the 19th century. Nowadays specific use of bromides is limited to refractory epilepsy.' However, the sedative effects of bromide, in several countries obtainable without prescription, have led to a domestic use for nervousness, insomnia and other psychic complaints. The magnitude of this usage both of organic and inorganic compounds seems considerable, though exact figures are unknown.23 Occasionally clinicians are confronted with symptoms due to chronic bromide abuse or bromide intoxication. Bromide intoxication may lead to a toxic psychosis with the clinical manifestations of a delirium. '-3 Neurological symptoms may consist of eye pupil and eye movement disturbances, optic neuritis, myoclonus and pathological reflexes. ' I Also, an irreversible cerebello-bulbar syndrome may occur particularly when organic bromides have been ingested.56 In these cases the most common symptoms are ataxia of the legs with gait disturbances and dysarthria.
In this report two cases are presented with a severe cerebellar syndrome associated with structural lesions of the cerebellum as shown by computed tomography. Both and memory impairments. Psychomotor activity was increased. She had severe ataxia of the legs and a titubation of the trunk. She could neither stand erect nor walk without support, while gait was wide-based. The fingernose test showed a slight dysmetria, but the knee-shin test was normal. A paresis of the extensor muscles of both feet as well as a hypaesthesia in the distal parts of the legs was noted. Symmetric hyperreflexia and bilateral Babinski responses were present. No tremor or myoclonus in the extremities were observed. The size of the pupils was equal and normal, pupillary reactions to light and convergence were also normal. There was no nystagmus and eye movements were neither dysmetric nor restricted. Hearing was not impaired. The pharyngeal reflex was normal. Serum bromide level was 1560 mg/l. A cerebello-bulbar syndrome and a predelirious state due to bromisovalum intoxication were diagnosed. Within one hour after admission a full delirium developed. She was treated with clorazepate and oral sodium chloride. In five days the delirious state improved. However, the dysarthria, the ataxia of the extremities and the titubation of the trunk remained and were still present after 4 months. Speech improved slightly, but remained slurred and scanning. Babinski signs were also still present.
Routine laboratory tests showed a mild hypochromic anaemia, haemoglobin was 6-6 mmol/l. The serum electrolyte, glucose and urea levels were normal, except the potassium level of 3-1 mmol/l. The SGOT and the SGPT were normal. The gamma-GT, the LDH and the CPK were increased. Alcohol metabolites could not be demonstrated. No vitamin deficiencies were found. Serum bromide returned subsequently to non-toxic levels in 25 days. Radiological investigation of the skull, the vertebral column and the chest did not show any abnormalities. Electromyography (EMG) demonstrated a distal, symmetrical polyneuropathy of the lower extremities. An electroencephalogram (EEG) 2 weeks after admission, was normal.
Patient 2 was a 51-year-old woman, who was admitted because of confusion, gait disturbances, vertigo and nausea. To relieve her nervous apprehension she had been taking bromisovalum for several years during which she had also suffered from vertigo. In the last weeks before admission her vertigo had grown worse and was accompanied by frequent vomiting. She had lost weight and walking had become impossible. There was no history of alcohol abuse. The family history was negative with respect to psychiatric, neurologic and degenerative diseases.
She was admitted with clear consciousness. Orientation in time was disturbed. Speech was dysarthric and paraphasic components were noted. During mental status examination no delusions or hallucinations could be observed, though she expressed some paranoid ideas. Affect was flattened. No memory and intellectual impairments were noted. She presented with a severe ataxia of the legs and titubation of the trunk. She could not stand erect nor walk without support. Gait was wide-based. The finger-nose test showed a slight dysmetria while the kneeshin test was normal. Deep tendon reflexes were normal. Bilaterally flexor plantar responses were found. No tremor or myoclonus in the extremities could be elicited. Pupils were round and equal in size, reactions to light and convergence were normal. There was no nystagmus and eye movements were neither dysmetric nor restricted. Hearing was not impaired. The pharyngeal reflex was normal. Serum bromide level was 2050 mg/l. A cerebellar syndrome. and a confusional state due to bromisovalum intoxication was diagnosed.
On admission no haematologic abnormalities were found. The serum electrolyte, glucose and urea levels were normal. Liver enzymes were within normal values as was the total protein level. The bromide level in the cerebro spinal fluid (CSF) was 1400 mg/l. The chloride level was normal (126 mmol/l) as were the total protein level and the number of cells. Treatment consisted of a forced diuresis with intravenous sodium chloride. Six days after admission the serum bromide level was 375 mg/l. That day her body temperature raised to 39O. She became agitated and agressive making small plucking movements with both hands. She had developed a respiratory alkalosis. A pneumonia was confirmed by X-ray examination. The pneumonia and the predelirious state were treated with antibiotics, clorazepate and haloperidol. A fall in the haemoglobin concentration to 5 0 mmol/l was compensated with packed cells. A low serum potassium level (2.7 mmol/l) was stabilised by potassium supplement. In spite of an improvement in her condition the patient died unexpectedly. Necropsy was not permitted by the family. The EMG revealed segmental neuropathy of the right tibial nerve. An EEG, registrated 2 days after admission, showed a bilateral rhythmical 6-7 Hz background activity with a poor reactivity. The fronto-temporal regions showed intermittent runs of delta activity.
Computed tomography CT scans were obtained using a GE CT/T 8800 scanner with contiguous direct axial 5 mm sections through the posterior fossa and up to the level of the third ventricle, continuing with 10 mm sections to the vertex in both patients. The primary sections were reconstructed, utilising the ReView Program, in sagittal and oblique planes. The scans were not enhanced. In both patients clearcut loss of brain matter could be demonstrated in the posterior fossa, both of the cerebellar hemispheres and of the (superior) vermis (figs 1, 2). In patient 1 the dimensions of the brain stem were considered to be almost within normal limits. In patient 2 ( fig 2) the loss of brain tissue was more extensive and more homogeneous. This patient also demonstrated extensive loss of matter supratentorially. In neither patient was there any evidence of a space-occupying lesion or of a cerebrospinal fluid circulatory disturbance.
Discussion
The clinical picture of our patients consisted of a cerebellar syndrome together with (patient 1) or followed by (patient 2) a delirium. Both patients had a long history of bromisovalum abuse and in both patients seruni bromide had reached toxic levels. A diagnosis of bromism seemed to be applicable to these cases. Bromisovalum intoxication is clinically characterised by mental symptoms (delirium and amentia), neurological signs (usually ocular symp- group.bmj.com on June 21, 2017 -Published by http://jnnp.bmj.com/ Downloaded from toms, dysfunction of the pyramidal tract, the cerebellum and peripheral nerves) and dermatological signs.' There are often abnormalities in the EEG. ' 8 However, bromisovalum intoxication does not present as a specific clinical picture and the syndrome can be mistaken for many neuropsychiatric conditions. ' 6 The cerebellar syndrome in both our patients was mainly characterised by dysarthria, disordered stance, wide-based gait and truncal titubation. The presence of truncal titubation was not mentioned in the clinical description by Moses and Klawans. ' The disordered stance, wide-based gait and truncal titubation can result not only from lesions of the midline cerebellar zone but also from lesions of the cerebellar hemispheres. ' 2 Dysarthria has been found to occur particularly from lesions of the left cerebellar hemisphere. '2 In both patients the CT scan revealed a diffuse atrophy of both the cerebellar hemispheres and the vermis (figs 1, 2) . On the scan of patient 2 supratentorial atrophy was found as well. Such CT findings are nevertheless not specific for chronic bromide abuse. A high incidence of cerebellar atrophy, especially of vermal atrophy has been observed in Friedreich's disease, '3 chronic alcoholism,'3-18 chronic phenytoin use and carcinomatous cerebellar degeneration.'4 15 18 Alcoholism is also often associated with supratentorial atrophy. '3 IS 17 18 No structural abnormalities of the cerebellum have been found in patients who were investigated with pneumoencephalography because of a severe cerebellar syndrome due to chronic bromisovalum abuse.5' Moreover, bromism has not been mentioned as a possible cause of atrophy in reviews of pneumencephalographic investigations of the cerebellum. Therefore our finding of cerebellar atrophy on CT scan concomitant with chronic bromisovalum abuse may be of interest. It implies that CT scan investigation in patients presenting with a cerebellar syndrome and a bromide intoxication seems warranted to establish the possible presence of cerebellar atrophy. Such cerebellar atrophy may not only reflect a (perhaps unknown) long history of bromisovalum abuse but may also have a predictive value with regard to the clinical outcome.
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